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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a printer 
forming dots of different quantity of ink in which 
positional shift of each dot is suppressed. 

SOLUTION: Each pixel can be formed arbitrarily of a 
small ink drop IPS and/or an intermediate ink drop 
IPM by outputting two kinds of driving waveform WM, 
WS continuously during main scan. The driving 
waveforms are set to satisfy conditions that each 
ink drop is ejected at a speed ensuring stabilized 
flight, and conditions that an interval INT for 
preventing ejection of one ink drop from causing 
variation in the quantity of other ink drop is 
ensured. In case of a micro ink drop IPS, the flight 
time is limited by increasing the ejection speed 
sufficiently because the trajectory may be curved. 
Driving waveform satisfying these conditions stably 
can be set by ejecting a small drop following to an 



intermediate drop. 
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1 . 8X10 5 (pas) Xh% 0 Rf43*O^Sx v tt 

[0054] «*fctt, mrfrnm^^^T-r^ti 



p4tir 3 /3 (p tt>r 

ttjfeS: (6) T-^-^fetLSo 
(v s) 2 ) ■ • • (6) ; 

ri s S5< ft5o Sfc* tbttli*«dSilSV^t^>f v^Ottttl 

[0 0 5 7] jfcfc:, nttHMSFP* r^-o^^/M y^j 
i: bfc*&Ko^Tte9|-f 5 0 HIl 2 (b) ttd^set 

^TtTV^o H^COfg^i, (112 (a) i:[B3bT*fe 

^-g^tt, Lm. La. Lb. L c <7)#S§ffiratC(i % gc 
3t (4) 1 ^H«*^J«itr5. 
Lm=La-Lb + Lc • • • (4) 5 ; 

r^y^-zM^j _b^C (4) • , 

(5) . (6) $rfflv^^r^^i:^^, V^OI>tt±li« 

[0 0 5 8] r^^ v^->/jN-r v^j ^s^^tf^m 

S:Hl3fl:WC*Lfc. tW^iiffl bfc»*fl=tt. 
3#ftSH At§:50//sec^ IT 7 . 5 m/ sec 
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[0 0 5 9] ^^*:ffiv> 

tt, c f i -o^optttsas^ig<ftJ9^-^x, etu^^sc 

[0060] *»*«s>7'y y^PRTia 
mmm<Dyv pRTiattn 2 P i tv^^fiffc: 30 

t5MB«£/h>f 1 0 p 1 i:^? ^-T 4rffli/>o 

[0061] £jL±<^W"eii. /w >^ . * >r o 2 m 
rt^-e#5o mi lisitfai 3t^Lfcii?K >r v 

^JB^^uxjR^Bifigft^Sji, -0-^i»^,jx$< ft 
[0 0 6 2] E. Ptm^>f S >^0»WftR«*SfcB8 
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# 9 tf± t LT^meSttc J; o T£ C 5 O £ L/c 
[0 0 6 3] «»«-ett, JRtfi** 9 <Dttm&&X& 

>f > * JRfTi" 5 m £ Off (C i o T £ D 

4&£^i-K0§l2-eS>5o ^y^^3ilix^ gp*> 
H*©l:**fi]ica«vc-c#»t5 0 *tyyS?3l 

[0 0 6 4] *^SSEixii"PSr>f v^jg I P^ni" 

^tt^co^^r v a £ i"ix«, r v x - v 
a J £ft5 0 y 5/ v>i£<£-m. ^f(Diigvai: 

>*m<Dmfti&&.v x^iiiif Lv^t), x^iRitcfi 

WKtt, ^If^v d=7" { (v x-v a) 2 + v y 2 } 

xm?TLx\,^w&km^<D&mm<o -r 

J£i:<E3fe1-ixtf, SSCSfitF dli«rxE^ii9. Fd = 6 
tlaiR (vd) X$-3LbtlZ>o w 5 LT^Sfet^^tB 

[0065] Bi5(i r>r >^?g{*:«=6 p k ^-yy 

^ ^^^»i$g= 0 . 5 m/ sec, t±tti&g. 6 m/ s 

ecj <Dgzftx<DmnmM&^n&wmx&>z> 0 ±&<d 
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17 

5toH^JTffl^^ffi (Hi 1, 1 

[0066] 121 6 t-O-fffifcm^G p 1\ y 
$/ v^^®)^^ 1 m/ sec, qttittit^ 6 m/ s e 

cj <Dgk<*x*<DMff®im*7F-tmMmT*%>z> 0 scorns 10 
[0067] ii 7ii ^is?mvm= 2 p K *\ V 

y^<D&W&&= lm/s e c, Q±taitft6m/s e 

[0068] Il8(j: r<Jlstmi£m= 2 p K y 
3/ > ? <20^IbiS«= 1 m/ sec. n££Hi$S 8 . 7 m/ s 20 
ecj 0*#t©»ff«»Sr/TtRBB-e*5 0 r<E>« 
-Si*, StWi«**i*< bfc-i^-tOx JIMTB»IB3ftS«< 

[0 0 6 9] K±te^*i5*Ufc»!K 3&ft«gtSr%lt 

MRUS: * » 5 r iri*T*#5 0 SoT, 

[0 0 7 0] ro±p^LT*tbT*tTFTtB*a:aiiS 

«©S (4) T/Tl/c^ r L m = L a - L b - L c j 
Lfc±T% /M y ^ OSff L a S:*»5 r i is-ef 

Zfrbs BB«a;tp<offl*««:^J:5iK»»Lb#i#i«i- 40 

«BJ-Ctt, JL5££ TLc=La-LmJ <fc ^® U qtttS^ 

M36^iau^»i-a*ir y y^^mmmi. c 

r A t = L c / (vc) j irlCfc ^ttffiE? 

^tMat, HMsfciose (4) ■ & tlc 

= Lm-Laj tSEJBU 4iBfflMai:»it§^ 
y y^©»iaL c £2£tf) x r A t = L c/ (v 
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[0 0 7 1 ] Ptffl^^ 5: >#<D&&\^ ~<D£?\zm* 

[0 0 7 2] F. JB2 3llf6«^H]»JSg« ; jfetcSftWUfc 

[0 0 7 3] JS2*Jd5«<D^y ^^tt^y K©-fy^«r 
t\ y^Ii Q^etttj^ttSo JB2safi«T?ii, 
[ o o 7 4 ] K©m#sat5 r i 

>^ P RTrt©B»»ft*« 5 5 <0«tfc <bfg 1 
^ffi»i-^ 0 B2 0»flS2XlfeM(c:«5^sraHiflr«-±A 

HT1, HT 2lcm?}£tlZ> 0 t-^HTl, HT2I: 
fi^tt^tb-v^^lHlggMSK 1 , MSK2^SJjlt 

HT 1 , HT 2 (^)^f illCbll^fTbM^ J: 9 
t^^S^MSKI, MSK2 CDMJj&mW)lfeJ&$:-? * 

IeI^MS K 2 f§ 0 *Kyh^) 

M^tW^WJ7-^«^CIl t-^HTl, 
HT 2 02X*^am^tT*>ix5 J: 5^, ^-fttco^^^ 

[0 0 7 5] m2Mmm<Dy>V >^T*H. #Bi*Jc:/]W 

>^«*fcfiq>>r ^^ffi^v^ix^— *L^ttffl^#* 
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[0 0 7 6] 0 2 lttJR2jllllSflfc*5*tSa:Hi*W f ^> 

S, I P L£gc£LTmfr £-fr5fc«><Dti:ffl 

iMfcfc:ov*Ttt, iSlJll6f!4:RI«IO*iSfcJ:Oimji- 
5rtm5„ /Jn-y z/$M\ ps o^tTS§§8 l 10 
S, ^ y^Il PL^fT^BlLLfc, fffiJiJte^Ji: 

S SrWUP P tI5i^oE«L S ©ttlt?iittl ± 
<Ji/?ffi\ PL^IIP P(cM^*r*co£gBSLLOffl:B: 
-Cfttm-rixfiiv^ »2*ft«-e*4 x Wy^StM 

^S^OS^ft^-PTS^^M^-^^aj^StLS^ 
^^-C5tUi*ix5 «t 5lc*-f s v^S:i3:«i--5r t let 

[0 0 7 7] Ki-CttWUfc^JtW^^y V^Kct'tt 
ffimtia^ ^iB*^**©^ v^«Sr#iB5(fjc: 
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[0078] jw±, **woa>«r^|l^6^sJ^c:ov^TIaw 
mmxtbZo 

[B2] -O^ettHffl^y K6 1 #V^U6 4CO«B&«^ 

[03] mmmzt*t&£tLZ>'<{ i P ^obmrs:* 

[14] E»»^«tI/#®*^0>l'>'^W05ta(D« 

[as] m«ibik4 o^rt»«j«t*^RWBa-cas)S. 

[16] Kttflr«^jA8B5 5 0rt»«j*£^inftip|ia-r 

[[17] Ii«»t4iit5«ft*tlllBB|-C*5. 
[B8] ttffi^-C 5^^Rt*tttr*tI8H-C* 

So 

[110] ^^^**s**UTJ|lff"ra*:»^*#«r* 

[hi i] >r v^«o*wi*3eLT«ffpr«B*ttmai 

[Hi 2] tt:Hi#^5^^RXfei-5»0#it*«ra%i- 
[Hi 3] ^^^IS^/hKs/ b^fta*5J:t^ 

[hi 4] v yistwmmmp k&mtDWLtim&TF 
[Hi 5] r^>^jg^a=6 pi, *^y 

ii£=0. 5m/s e c, Ptfflil^6m/s e cj <7)^ 

[Hi 6] r^>^jgfr8f=6 P u y 

1 m/ sec, Hfcfflita 6 m/ s e c J CD&ftX 

(DmrrWim^^-tmmmx^^o 

[Hi 7] r-fV^jBflc«= 2 p 1 , ^rt!i :yi*Z>»» 
iSS= 1 m/ sec, PtttJ^S 6 m/ s e c J (7)^{*T* 

[Hi 8] r>f >^JBflca|=2 pi, ^rty 
i!iS= 1 m/ sec, »kiti&& 8 . 7 m/ s e c J 

[Hi 9] *2HJ6«yo^y v^^ov^>T ^^SrtiitH 

[H2 0] *2j|J6«Jc*5lt5IB»«-S-*j«SB<D«fiJE*' 

[121] m2SISg0y^ioftsa:tB^^ ^V^iS^fc: 
oUNT^-T!ft?^HT-fc5o 



( 12 ) 



2001-150654 



21 



22 



[02 2] 4 is 9 h&J&0ktZ>7!) 


4 8- 






4 9- 






5 0- 




2 3-*fti£!9^— * 


5 1 • 




2 4—^r-r U y*J*—9 


5 2- 




2 6 -^77^ 


5 3- 


-JOJHB 


3 y y y 


5 4- 




3 2-Sfetf^^U 


5 5- 




3 4-ffl»tt 


5 7- 




3 6— ffilb^u h 


10 5 8- 




3 8 y 


6 1- 


-6 4— K 


3 9-{tit«ai-fe>i»- 


6 8- 




4 0-MHHeIB 


7 1 • 




4 


7 2- 




4 7-iiffl^y7T 


9 0- 





[Hi ] 






5 




62- 



—64 61 



26 23 



-PRT 







[B2] 






61 

K I 


62 
c [ 


63 
M / 


66 


Jl PE J 









o o o o o o 

O o ° o ° o 

o o o o o o 



Nz 



[03] 




BIB] 



( 13 ) 



ftffl 2001-150654 



[04] 



[15] 



3 



A 




















m 


INT 








<s =>- 


<: > 


< ^ 






61 -64 



4 7 



A 



I Ram \ £: 



4 3 



P ROM « ]Z 



4 1 



A 7 A 



49 

55 



4 6 



48 



4 5 



P 1 o 



4 4 



V 



50 



.0— 



UV3 9 



[He] 



[H 7 ] 





( 14 ) 



#H8 2 001-15065 



1128] 



S10 



S20 



S30 



NO 




S40 



S50 



c 



1 



YES 



END 



3 




[119] 

NZ — v 

1 

V __^BU 




( 15 ) 



¥tm 2001-150654 



WM(WS) 




[129] 

WS(VJM) 




A 



mm 



ttti5B#M^IAt(/isW 



VOLm 
(VOLs) 



VOLs 
(VOLm) 



,r 


x ^^^vs(vm) 
f vm (vs) 







[010] 



(a) 




o o o o o o 

O o O o », ° O 



m 

5ttt 



(b) 



(c) 



Vv 




[112] 



[Hi 3] 



(a) 




> 



(b) 



> 





'i*K^ (pi) 



( 16 ) 4#B8 2001-150654 

[115] 



0 100 x(//m) 



yCmm) 




[ai6] 



0 100 x(//m) 



y(ram) 




W(ftfilW=5.8/iin 

[117] 



0 100 xO/ra) 




( 17 ) 



2001-150654 



[il8] 

0 100 x(xim) 




[020] 



_J l_ 

f-f U-f T — 








^HT1 






t— £ 1 












t— "5 2 


— > 






HT2 



( 18 ) 



2001-150654 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



U FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ .GRAY SCALE DOCUMENTS 



ILI LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





